fi, ppe.f)J 



IK 



5 



Vol. A 24 



Solvents 



437 



Solvents 

O..r0K STOVH. Hais ^V^cn^n^^r.. Mar., HCcr.. RcpuhUc ofOc^^n, 

Purification and Analysis 
Uses 



438 

1, Defininons 

2. physicoch«irtlcal Principles "^^^ 

2.1. ITicurj- Solutions . , 

2^ Dlpolc Moment, PoUrity, iuid 

Po1«ri2abillty 

443 

2.3. Hydrogen Bond Parameters 

44-3 

2.4- Solvation * 

2.5. Solvents, Latent SoUents, and 
Non-Solvents 

2.6. Dilution Ratio and DUutabiUty 444 

2.7. influence of Molecular Mass on 
Solnbiiity 

2.8. Dissolution and Solution Properties 
3. Pli>TSicql and Chemical Properties 

3.1. EvaporuHon and Vaporisation 448 

3.2. Hycrostopicity 

3 J. Density "od RefractiYe Index 

3^. Viscosity and SurTacc Tension . . - 
3 ^, Vapor Density 

3.6. Thermal and Electrical DaU 

3.7. Flash Point, Ignition Temperature, 
and Ignition Limits 

3^ Heats of Cunibusilon and Calorific 

Values 

Chemical Properties 



444 



446 
446 
448 



3-9. 



450 
450 
450 
. 451 
. 452 

. 452 

. 453 
. 454 
. 454 
. 454 



4. Tojcicology and Occupational Health 

4.1. Toxicology 

455 

4.2. Occupational Health 

5. Environmental and l^al Aspects 457 

457 

5.1, Environmental Protection 

5.2. Laws Concerning Daogerous Substances 459 
Fire Hazard 

5,4- Waste 



UHmann S Encyclopedia 

of InduSirial Chemistry, VoL 



7. 

7.1, Solvents in Paints 

7.2. Solvents in Paint Removers 

7.3. Solvents in Printing Inks 

7.4, Extraction 

7^. Extractive Distillation 

7.6. Chromatography 

7.7. Solvents for Chemical Reactions 
Solvents for Recrystallization 466 



461 
462 
462 
464 
464 
465 
465 
, 465 
. 465 



460 
460 



Production 466 



466 



7.8- 

7.9- Solvents in Film 

7.10. Solvent* for Synthetic Fibers 

7.11. Solvents for Rubber. Plastics, 

and Re«ln Solutions '^'^ 

466 

7.12. Solvents for Degreasing "'^ 

7.13- Solvents Tor Dry Cleaning 466 

7.14. Solvents in AerOSol Can^i and DispenseiS 466 

467 

Ccnnomic Aspects 



8. 
9, 

9-1. 
9.2. 
9.3. 
9.4. 



Solvent Groups 

Aliphatic Hydroenrhons 

Cydoaliphatic Hydrocarbons 

Terpcne Hydrocarbons and Terpenoids 

Aromatic Hydrocarbons 

9j. Chlorinated Hydrocari>ons 

9.6. Alcohols 

9.7- Ketones 

9.8- Esters 

9.9. etbers 

9.10. Glycol Ethers 

9.11. Miscellaneous Sol vent-s '^'^ 

10, References 



467 
467 
469 
469 
47:> 
476 
483 
489 
. 492 
. 495 
. 496 



500 



f-. I99i VCM Publifihcfv Inc. 
o1b9S73-I74-6/93^5.00 + .50 



10/30/2003 THU 03:22 [TX/RI NO 8381] I2|022 



6 



yol. A24 



0 ■ 

0 

tl 

4.5 
4.5 
1.5 

1.5 
1.5 
1.5 

1^^.7 
1V.7 

!a.7 

17.9 
1S.7 
IS.7 
I.VO 
9.7 
7.7 
7.7 
.<J,4 
11-7 
«».S 
14.9 
S.4 

,S.S 
K.K 

:o.3 



4.9 

:.o 

9.7 
.'.0 



1.7 

:.3 

T.7 
0 

-5 
I.S 



Solvents 



469 



Vol- A 24 

T^Me 16- M»^c•»b^lity oT solv e nts with walcr (wi% al 20 ^ ) 



Solvent 
in water 



Water in 
solvcat 



Hexanc 

TcirAhydnjnuphthalcne 

Dipcnicnc 

Toluene 

p-Xylcne 

Elhylbcn7£De 

Siyivnc 

Methanol 

Gtlidnol 

Propanol 

Isop'opyl alcohol 
jBulunol 
f Isobuianul 

5ri>Butan(.il 

/rrr-Butanol 
iHeicanot 

Vrimcthylc>-cJoh€xanal 
jO-clohexanol 

lvrcthylbcnz>-l iilcohol 

EihyUfUfi glycol 

Mcihyl fil>'col 

Ethyl glycol 

Propyl glycol 

Butyl glycol 

Ethyl diglycol 

Methoxypropanol 

McthyWipropyl*nc sl>'col 

t^ttrocthane 

I'NhrOpropane 

2-Nilropropjioc 

^ Diethyl cihcr 
Dibutyl eihcr 
Mcihyl /cTf-bviyl «tbcr 
Tctmhydrofurart 
Dioxiioc 

T Methyl acciaic 

1 Ethyl itcciuic 

I Isopropyl aceime 
Butyl uccime 
Isobui>1 vcdaie 
Ethyl glN'col ac«lalc 
Butyl glycol u*;cialc 
Cydohcxyi iicclaic 
Bulyl clycoldie 
>VopylcAc wifbonaic 
Acctofvc 
3 Methyl ethyl ketone 
Methyl i«obuiyl ketone 
Diit&obutyt ketone 
j Cyclohcx5*non<! 
Isophorone 

Tfimctbylcyc]ohe^«none 

Diacetonc alcohol 

DichlQromcihHrtc 

1 ,1.1 -Trichlorocthane 

Tiichlorocthylcne 

Tcirachloroethylene 

Ditncthyirormnmlde 

Dimethyl »ulfOJ^*de 



0.53 



0-035 

0,02 

0.02 



oo 
oo 
-ao 

7J 

8.4 
12.5 

00 

0.S& 

3.6 
Z9 

ou 

00 
00 
c& 
CX3 

GO 
00 

4-5 
1.4 
1.7 
6.9 
0.3 
4.8 

00 
CO 

24.0 
6.1 
2.9 
0-B3 
0,67 

23.5 
1.5 
0.2 
7.5 

21.4 

26.0 
2-0 
0.04 
2.3 
1.2 
0.3 

CO 

XO 
0.44 
0.1 
0-02 

oc; 
00 



0.1 
0:2 
0-72 
0-05 
0.02 
0.02 
0,04 
X 

■X 

oc- 

ao 

19-7 

16.2 

44-1 

ou 

7.2 

4.0 

3.6 

5.S 

00 

cc 

=0 

00 

oc 

OC 

oc 

00 

0.9 
0.5 
0.6 

i:z 

0.2 
1.3 

XI 

8.0 

3.3 

1.9 

0.62 

1.65 

6.5 

1.7 

0-5 
25.0 

7.5 
oc 

12.0 
2.4 
0.42 
8.0 
4.3 
1.4 

OC- 

0.16 
0.05 
0.02 
0.0 1 

x» 



9.2. Cydoaliphatic Hydrocarbons 

The solvency of cydoaliphatic hyd'o«'*<'"^ 
is between that of aliphatic and ^romaf c hyd 0- 
carbons. They have a high solvency ^^.^^t 

und alkyd resins. bHumcn. rubber, a>^d other 
polyme^. Polar resins (eg., urea-, •"rfam.ne-. 
Snd phcnol-formaldehyde res.ns), wd^«^ 
cohol-soluWe synthetic resins and cellulose esters 
are. however. Insoluble. «:,:eihle 
Cydoaliphatic hydrocarbons are mBCibie 
with rnos, other solvents, but are insoluble .n 

cU/ieA-^n* 1//0-52-7) is a water-clear col- 
orless liquid With a gasoline-like smell; .t ^nns- 
cible with most organic ^f^l 
methanol, dimethylformamide. and solvents of 

cyclohexanc\u. less volatile (^Cyclohexaae. 

^^t'2^4^Tetrahr(lronaphihalene[t 19-64-2] (te- 
tralin) Is an ^'oniatic^cycloaliphaiic hydro^r- 
bon. It is a colorless liquid with a ^JPj*!!*^*^ 
nice Odor, insoluble in water, and ""^ble with 
all common oi^anic solvents (-^fP^f'^'"^ 
and Hydronaphthalenes. A 17. p. «- 1« J«='«'J^_ 
fots Oils, linoxyn. rubber, waxes, asphalt, bitu 
men pitch, tar, phenol, naphthalene, lodme. sut- 
S?;?c., and is used on a large P-^^'»f 
work, and in floor wax and shoe polish ptoduc- 
tion. II also dissolves colophony, Congo copals, 
glyptal resins, coumaronc rcsms, 
rornialddiyde resins, and aminoplasts. U Im- 
nans good flow properties to p.^ints and pro- 
duces high-gloss. smooth film surfaces. It is a«- 
tooxidaiivc and thus acts as an o.tygcn earner m 

'^'^Sc^Wronap/./We/.e [91-17-S] (d««alin) is 
a colorless solvent with 0 pungent odor and 
fairly high volatility, its solvency is somewhat 
lower than that of tetrahydronaphlhalate 
Naphthalene and Hydronaphthalenes, A i /, 
p. 6), 

9J3, Terpenc Hydrocarbons and 
Terpenoids 

7Ur;,e«//ne oH [8006-64-2] (D'^ 532«) On- 
ly pure ethenail oil obtained from the distiUauon 
ofthe resinous secretion of living pine trees, and 
from which no valuable constituents (e.g.. 
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